A unique bicellar nanosystem combining two effects on stratum corneum lipids.
In this work a new composition (dioleylphosphatidylcholine, DOPC, and dihexanoylphosphocholine, DHPC) is used to form the bicellar system and to evaluate their effect on stratum corneum (SC) lipids. Through this article, "bicellar system" will refer to a lipid binary system in which lipids are self-assembled forming different nanostructures. DOPC/DHPC system is characterized by dynamic light scattering and cryo-transmission electron microscopy showing two different nanostructures: unilamellar vesicles and tubular structures. In order to study the SC lipid organization attenuated total reflectance Fourier transform infrared spectroscopy, freeze-substitution applied to transmission electron microscopy and X-ray scattering are used. This work compares for the first time the use of two different X-ray scattering methods, transmission with synchrotron radiation and grazing incidence with conventional source, for skin studies. Our results indicate that vesicle-shaped structures remain adhered to the SC surface being unable to penetrate into the skin probably due to their large and voluminous size, while a proportion of structures could have interaction with SC lipids increasing the lamellar organization. Thus, the different nanostructures present in the system have different effects on SC lipids. The appropriate combination of both effects and the possibility to incorporate drugs offer a range of possibilities for the DOPC/DHPC system in development for skin care products.